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(54) LITHIUM BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 
battery that improves boundary face between 
electrode layers and solid electrolyte layers. 
SOLUTION: A lithium battery includes a solid 
electrolyte layer disposed between electrode 
layers formed by binding an active material with 
low fusing point glass, in which the solid 
electrolyte layer is formed by binding a solid 
electrolyte with the low fusing point glass. 
Between the electrode layer and the solid 
electrolyte layer, a mixture layer is provided by 
binding the mixture powder of the active material 
and the solid electrolyte with the low fusing 
point glass. 


s •- £ 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision 
of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 


<19)H*BMMW (JP) 


< 12 > & m 4# I* ^ « ^) 


#^2001-126758 
(P2001-126758A) 
(43)^18 H ¥j£l3*F5flllB(2001.5.11) 


(51)IntCl.' 
HO 1 M 10/38 
4/02 
4/58 
10/36 


F I r-?3-r(##) 

H 0 1 M 10/38 5 H 0 0 3 

4/02 A 5 H 0 1 4 

4/58 5 H 0 2 9 

10/36 A 
Z 

*3£at# m?m<D8:4 ol 6 h> 


<2i)ms## 

WHT1 1-307149 

(7i) mm a 

000006633 





(22)tiiMB 

¥f£l 1^10^ 280(1999.10. 28) 





(72)|6M# 

























an * 














(54) [f6W©«»] U^*A«ilil 


(57) [gi&) 



1 

[if*^3] mmfrm.Mntfv^'OA (ld , ^ 
>(t i > , u> (p) , mm (o) ftm&^tsvT-v 

[W*S4] lEffife^jS^L ii + xMn 2 -x0 4 (O^x 
^0. 2) , LiMn 2 -yMey0 4 (Me=Ni, C 
r v Clu Zn, 0<y^0. 6) , ft&^ft^L i 
4TisOiz, L i 4 MnsOi2 J:0/^-5P^^atR$n^ 

< <t % i ot^: £ £T3§s*s i mm<D 

[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] ^tl^'Jf^AlWl jEffi^Sib 
XnWlhmV^A (LiCo0 2 ) ^V>^f>^U 
3=^A (L i Mn 2 0 4 ) , -ySTJlMV^iyA (L i N 

io 2 ) t£Z<Dv^i±m&&mm^mitmtfm^% 

[0 0 0 4] ^^^^'J^At^HSfflbT 

&%wz&WLX(DmMm<Dm£2 ziziz^utz&w&n 

[0005] c<D&ofzwkmzM&Lfzmmmft<Dv^ 
OAmmti^x. mmnmmztt?iTi)3 L *yA<i*>& 


(2) &m 2001-126758 

2 

m&nx^z. 

[0 0 0 6] M7Limm¥-9 - 3 5 7 2 4ftH 

[0 0 0 7] ^¥6- 1118 3 HfTfcL IE 

>£<D^mikw*mm-*rz>££*>\z, mhoz^m 
io Tivii u &mt^>x>£<Dm&mt%)£ u ^aa^ 

[0 0 0 8] 4#MBS 61-263060 ^TH 

[0 0 0 9] Site. 4#M¥ 8 - 1 9 5 2 1 9 S 

[0010] £7c, #fH¥ 5-299101 ^TH, @ 
A-ft>g»^H4TSL i + cD^;f^rM£^<T£;r 
[0011] 

[0012] 9 -3 5 7 2 4 ^Tll iEffi, Hft 

^mx\tm^mmmmtmmm<Dmm.m^mm^+^x 

[0013] £fc, WmW- 6-111831 ^TH IE 

ffim£mfcMmsm<oftm\z^\,*x&m*&2>h<D<D, 
nmm tmfcmMmmiz&tf%Rm<D&m\zte2nx^ 

[0014] $ifz, 4$ MBS 61-263060 ^-m, 

50 «iti^^ »BiiT*5fc«), f£««a>*6*t*a* 


-2- 


3 

[0015] WmW- 8 - 1 9 5 2 1 9 ^T'te, f§ 

[0016] £ fc, 5- 2 9 9 1 0 1 fTH U 

S« ® H D ^ T teftfc tlT 1/ }tt V 

[0017] ^Mtt^n^^pfljstrc^T^^nfefc 

[0 0 18] 

ft i B#«#*<Bfi£«M** MEttlt A* ^ X T1S» b 
[0 0 19] ±BBU^9A«»T?tt, ffiEfiHjft 

[0 0 2 0] *fc, ±EU^A«»fcfflV>S«>EH*|e 
tfWJf^A (Li) , W> (Tl) , U> 

(p) , mm (o) 7c***tru^A<*>e*tt£ 

[0 0 2 1 ] *&, iE'J^A^ftfcffll^iEaiS* 
JtttL i itxMn 2 -x04 (O^x^O. 2) , LiMn 
2-yMeyCU (Me=Ni, Cr, Cu, Z ru 0<y 
^0. 6) , ctDftSB^S, ftCflHMtttL i4T is 

<hfc ioTft*i£a*M£L^ 0 

[0 0 2 2] 

2»4IE«, 3t4flfr 4l4iE«ttfi£ll, 
6te@#m$?g> 7ttiE«*«#, 

[0 0 2 3] /t-^-ylH mffitt«:(RJ*"C*n«*f 
[0 0 2 4] jEttl*7SfcltMM«8tt, IE8 


(3) ftH 2001-126758 

4 

"OA (A 1 ) , (Ni),fi(Cu) ft: if© 

[0025] jE«2*3ct)^ftffi3tt, ^tvxtsmnt 

(HljSif77tT***n<5. iE«2*J:tf*«3»Cffl 
^ £ A =3 / wi/ h ffl^tt^bft, »J ^ 9 A - y >r)Vzi ;w h 

*£MMb4*K 'J^^A/^y^Al^Sm U^A 

[o o 2 6] ±m<Dm&&mm<tme>o*>, 

r+xMn04 (O^x^O. 2) , LiMn2-yMey04 

(Me = Ni, Cr, Cu, Zn, 0<y^0. 6) , 
L i 4 T i sOiz^cfc^L i AMnsOu £.Z>fZZ>mt. 3t 

20 [0 0 2 7 ] lit, j£aSttH^ftS»ttlt^»nVt 
ttK»J»43te<, 2aM(099^J8K{b«lO^ttttttfi[« 

[0 0 2 8 ] *3BWkl*^'5fiB»jft*7Xi:LTtt, U 

[0 0 2 9 ] $e>Jl<g;S&^^^XHU^OA^W$i± 
£ delicto, 'J^A-f^VfiStHH^tSiJ^A 
-f * > (0^ U ? O A W $ it tt jft * 9 X 

[0 0 3 0] «£oT, *^^^§iaM7X(!:L 

[0031] IEH 2 t> L < t4ll® 3 ©RififcH* ( 1 ) 
?g»ft*fr*7 0-9 0aS%t(B:IB^9X»*l 0- 

3oii%^i, cnizmmMmzmmtsttTkh 

50 ;i^A±H^, ft* ^14, (2) Wifi 


-3- 


5 

S*^te* (3) n-;pyux«TUPEEJ5lt»bT 
[0 0 3 2] (2), (3) Ojg&te, (1) CD^ffiT 
ffi^fe^ftiCjfifi["e*oTt)*t>*:l^ *fc, (2) © 

[0 0 3 3] Ifi7^;PAi:bm «IA«#UX^U 

^W^u— K Tjty Vnt?u>, ^'jx^l/X ^ 

[0034] mfomMmetisTte. vfva (l 

i) , w> (TD , u> (p) , &&zmm (o) 20 

[0 0 3 5] 

[0 0 3 6] »fcft»#ii«Bfl:«!MlfcL U^^A-T 
t >6*9t^£flt 1 0 - 6 S/ c mgfltT* 0 , 

*©B#««f««, i^T10-3S/cmggi, *r 

[0 0 3 7] #ffiKOH#«»»«J»«ia<DiaSTftffi 
ofStfMi^/S^4sc:L^-r<, MJfcjf £^&LT^® 
Ottttft*€r<bTU*5Ct*«#^. Sot, 

[0 0 3 8] *^itffll^iM»StlTH L i 
1 + xMxTiz-x (PO4) 3 (CdTMHAU Sc, Y, 
La), L iuxT i2-x (PO4) 3, Lio.5-3xRo.54x 
TiOa (dCTRteL a, Pr, Nd, Sm) , Li 

1 + x + yA 1 xT i 2-x S i y P3-yOl2, L i 1+ (4-n)MxT 1 

2-x (P04) 3 (Mttlflfi*fctt2flfiO»-f*» 40 

[0 0 3 9]@ftf»R6lt U9 t 9A-f*>e»ttH 
teBfi?ft1ft* 5 0-90 11% ^X»* 1 0 
-5 0ii%^L, ±fBg!& (1) - (3) 

[0040] jesms^h 4 *>t wft«flj«^» 5 \t % 
mftmfcMMn-emfc s jE««H£ji4Sfctt 


&m 20 01-126758 

A-r*>eW14H#««P«tt, IE«2 3:fcfcmffi3Tffl 

U ? * A -f * > fc^te ©<fcfifl?M tifltSW. 
[0 0 4 1 ] COcfciK, iffif2, 3d:iMMI 
6£<DmiZ. g^«4, 5 ^ffi^T^ detect 0, f£4£f 

«©«T*«<c:tft<, 02 (b) JCTKTcfc^tc. h 

2 (a) titttbTiS«RtH#«*K<0»«H«Sj£ 
<««T*££>&*pJffi£&S. B2 (a) 

V, M2 (b) ttBftlttRlfcl^lliBM 

[0 0 4 2] fiM^^^X-Ctt^lH&ie^-r^ii 

[0 0 4 3] fffi^SH »M*2 5-4 5li% 
tU^A^f*>e#ttH#««H(»*2 5-4 511 
Xt«iMjfll^7X»*l 0-5 0«fi%£*g£-L, ±SB 

sste (i) - (3) fcn*fciyTrt#ttM*«tou /* 

[0 0 4 4] H^tttLm *Atttt»tt«J:9£ 
^«^^-7>- HS^AO^y — ^— 

[0 0 4 5] 2in&©8IJI*ttlcJ:oT»6n*«»# 
[0 0 4 6] 

[HJ6M] 7KK{bU^^A<h-^b^>^>^L i iM 
n©-t;Wfcj&*l. 1:1. 9 KJg^U 

fifi-4&*;*:»+a>6 5 otti 5 mmmf&mi&^z z. t 

CJ:oTUf^A7>^>l^itt (L i i . i M n i . 9 

o 4 ) zmmvrzo *nft>jf^AtrBft7>»>s 

L i tMnOTM^4 : 5 o tCg^L, £<Z) 

t:ioTUf^AT>^>I^tM (L i 4 Mn 

sou) zmMisfro 

[0 0 4 7] L ii.iMni. 9 04<h(SiM7X^9 
0 : 1 0li%ti^l, fiK^ttffili»fi(l«:llPATjg^ 

[0 0 4 8] CC0X^U-^#UX^I^>t-1/^^U- 
h (PET) 7^^A±t:H^^-yi/-KffiTif Lfe 

[0 0 4 9] ^^iEffiffiJ^etLTL i1.1Mm.9O 

4<h©#®S?if (L i 1 + x + y A lxT i 2-x S iyP 


-4- 


7 

3-»Oi2) t&Mtk-HvX CCTttZ nO-S i Oz - 
BzOs-A 1 iOj -L i iOS*'7X) 5:4 5 : 4 5 : 1 
Oli%t?il§U fiE^Sa$J£S3J£j!lO*.T?g£LT. 

s±t^*L, mmzisT&mz-ttT. iEM2i,ziEffim 

[0 0 5 0] mz%lfrmMWt&M&X7Z.$:8 0 : 2 

2tiE««B^JBi40«JB(*:±K:Sfc*L. E]»KbT« 
iE@ 2 tiEffifflHig^S 4 ©*8JI#±t;:@#mft? 

[0 0 5 1 ] ^tC^ffiffiiJrg^rBiUTL i4Mn5O.it 
H*m«fHt<SBl^7X?£4 5:4 5:1 011%T 

tCUTf£j^$-ti-T> IEffi2ijE^ffl?g£-Jg4,fc0#:®ft? 

6 roagft(cas#j?g^@ 4 zmm Ltc. 

[0 0 5 2] X.IZL i4Mn 5 Oi2t{£16,^^^X*9 
0 : 1 OMXTS^U dE»iS»it«3SI*10iLTiB^ 

fcE® 2 &IE«filSdJI 4iiM»lI 6 tftffifflil 

&msommmzmifi\sT&.mt<-eTiEm2 tmmwm 
^ s ntzmm ± ->- s & be ^ u fc „ 

[0 0 5 3] #e>ftfc&B£->- h^MT2 OmmX 

2 OmnKOEg^tclT-fefe^fc^Jc, * 1 t^TiSffiT 

[0054] »&nfcfcj*#©ff*ttv»rn©smt>» 

3 0O/imt*-3it. CCDMfifc(*OIES2 fcjEHmm^ 
7*»^r ftg 3 8 $&£L, 

SS^S*- H32 5mmX 2 5 mmfflW XlZ®m b 
fcfc©*2tt!MIU ffita*S#:£«£Lfcj&fifc#£& 

0. 1 1 lC*Lfc2 5mmX 2 5mmOftIiJf 

[0 0 5 5] 

ff. ftffiSttK8M*®MS8i. *3i:tfH#1if$?St. ®S6 
[0 0 5 6] if,nfclI4y-t-SMT2 0mmX 

2 OmmoizgajgfciTfetfe^fc&f;:, 7c^+©6 0 0t: 
r2^pafiSfijbfc. 


(5) #18 2 001-126758 

8 

[0 0 5 7] n*>ntctittfLW<Dm?h\-&m2 8 0 (imt* 

ofc. £<omi&#o>iE&2\ziEmmm&7&tfi&-tzt 

th\Z. 3 Ctlllft 8 LT/t 7 ir-y 1 

te2 5 mmX 2 5 mmW-y-'f Xl'^Klr Lfcfc©£ 2 ft£p 

fc 2 5 mmX 2 5 mm©^S! U ^ AMUk^i&^-^X 

T, jfe&m&fifCfcO. Mf^fftl/TO. 2 mA© 

mffi-cmmmm-tMz 1 . 5vs-c3tm€:fTofc. 

©&> 0. 5VST0. 2mA©«SiET;ttSU 

i. 5^i?ftn*fti,K —fe-y-'f irfrmzmmn^m 
[0058] -e-wssjn, ±te^ss€»j<Dis^-c«, 

Itt2 0mAhT»0, ltR{»J©»tStli 1 0 mA h 
1 2riHsa L fc c <t T?B»R <h H#^5?g©&ftl!®f8£J2; 

*. iESS, attests, Mffisroasw^mstws 

[0 0 5 9] 

-i*^. ta^m©^. *«i*«f6jjib. tzw&tmw 

©$S«, JESS, @ttffi«?StJf > AffiJI©JiS6<jftm« 
[0®©fB*^:iftW] 

[0i] *%w\z&2,i)^<yi±nm<D%imm-T:&z>. 
40 W2\ (a) \tm^m^u^m^<nm,mtmwmmn 
i©»ffi©WBHT»o. (to tt&^jessstixfctt 

1 • • '/tyir-i?, 2 • • -IE®, 3 ■ • - us. 4 
• • • jEffifflJJg^H, 5 • • • flSfflJjg^-JB. 6 • • • 

mi^mm^ 7 • • • iEsms*. 8 • • ■ tkmmmte 


-5- 


(6) 


4#M2 001-126758 


[01] 



[0 2] 


mmm 


(b) mm. 




mwm.mnm 


(72) itm 

3SC*Jftffi*iP«**r>t*3T15#i6 jK 

(72)56W* H * 

MSi»ffi*SP*i^BT7 l e-&3Tg5S% JSC 

172)38M# HS ffJt 

tt*lfrffi*fftt*H(r3E&3TS5»Jt 3K 


(72)^ig# «& #n 

F*-A{##) 5H003 AA01 AA02 AA04 BB05 BB11 
BB12 BB14 BC05 BC06 
5H014 AA02 AA06 CC01 EE10 
5H029 AJ02 AJ03 AJ06 AK03 AL03 
AM12 BJ12 DJ08 0J17 DJ18 
EJ06 HJ02 


-6- 


